Retention of differentiated characteristics in human fetal keratinocytes in vitro.
Many of the morphologic and biochemical changes that occur during human fetal skin development have been described, yet there has been little experimental analysis of the processes that regulate the development of human fetal skin. This is due in part to difficulties in culturing human fetal epidermal keratinocytes. We have successfully cultured fetal keratinocytes in two different in vitro systems; in a serum-free keratinocyte growth medium (KGM) on tissue culture plastic and cocultured with dermal fibroblasts as spheroidal aggregates. To characterize these fetal keratinocytes in vitro we have assessed their ability to express several markers of epidermal differentiation. Human fetal keratinocytes grown on plastic in KGM stratify and express some of the components of the differentiated epidermis, such as involucrin and the high molecular weight keratins. However, these keratinocytes co-express keratins and vimentin and do not form a structured basement membrane. More characteristics of fetal skin are preserved in mixed aggregates of epidermal keratinocytes and dermal fibroblasts, including epidermal stratification, synthesis of basement membrane components, tissue-specific expression of intermediate filaments, involucrin, and expression of high molecular weight keratins. The maintenance of human fetal epidermal keratinocytes in these two in vitro systems and their ability to express many differentiated characteristics suggests that these cultures will be valuable for studies of the molecular mechanisms that regulate the regionally specific differentiation of the human fetal epidermis.